DFT and MD study of the divalent-cation-mediated interaction of ochratoxin A with DNA nucleosides.
Aptamers are ligand-binding nucleic acids with affinities and selectivities that make them useful for the detection of a variety of compounds, including ochratoxin A. Theoretical methods can be applied to study the recognition interaction between aptamers and the ochratoxin A molecule. In this work, molecular dynamics simulations and quantum chemical calculations performed at the DFT level of theory were used to study the structures and energies of aptamers and aptamer-ochratoxin A complexes. The optimal structures as well as the interaction energies of these structures were elucidated. Divalent cations in the water solvent were shown to be an important influence on the structures and stabilities of the complexes.